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(57) ABSTRACT

A method and apparatus for enabling user services in a com-
munication network with a plurality of terminal users. An
initiating user terminal (200) executes a group discovery pro-
cess with the terminals (202) to form a user group. Capabili-
ties are exchanged with the terminals, including at least one
of: functional resources, available services, equipment infor-
mation, applications or data programs, and current traffic or
connection characteristics When a group service request (R)
is received from a user terminal (D) in the group, functions
and actions required for the requested service are assigned to
functional resources in the terminals based on the exchanged
terminal capabilities. The requested group service canthen be
consumed by means of these functional resources without
involving an operator controlled group management server.
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1
METHOD AND APPARATUS FOR ENABLING
USER SERVICES IN COMMUNICATION
NETWORK

TECHNICAL FIELD

The present invention relates generally to a method and
apparatus for enabling user services in a group of terminal
users in a communication network.

BACKGROUND

With the emergence of 3G mobile telephony, new packet-
based communication technologies using IP (Internet Proto-
col) have been developed to support communication between
users with multimedia services. A multitude of different
mobile and fixed terminals capable of multimedia communi-
cation are also emerging on the market. New services involv-
ing communication of various types of media are also con-
stantly being developed for terminal users to increase the field
of usage for their communication terminals. In this descrip-
tion, the term “user services” generally represents any type of
services that can be activated and consumed by means of a
communication terminal.

Recently, solutions have been devised for creating and
offering relevant and potentially attractive services to differ-
ent service consumers according to their interests and needs
in different situations. These user services can thus be adapted
to the individual users depending on their user profiles and/or
current situation.

A server called PGM (Presence and Group Management)
has been defined by OMA (Open Mobile Alliance), which is
configured to manage groups of users and adapt various user
services to the characteristics of these user groups. A common
group profile can be defined in the PGM server which can be
aggregated from the user profiles of the individual group
members. Further, WO 06/115442 discloses a mechanism
where the particular needs of a user group can be met by
providing relevant context information that has been adapted
to particular interests and needs of the group.

Group management mechanisms can be defined and imple-
mented for each user service when needed. For example,
group management mechanisms are defined in the PGM
server for the service called PoC (Push-to-talk over Cellular).
These mechanisms generally specify a common message lan-
guage and communication protocol between applications and
servers, which are used as the service is consumed by the
users in the group.

A process called “discovery” can be conducted when a user
group is formed, involving the exchange of identities, termi-
nal capabilities and available services within the group mem-
bers, to enable communication between the users. The dis-
covery process can also be conducted within a temporarily
formed ad-hoc network of users, e.g. using Bluetooth com-
munication. Specific service discovery protocols have been
standardised for finding users and their services in the dis-
covery process. However, the service discovery protocols are
either network-specific or dependent on the lookup of a direc-
tory service.

The currently available group service solutions are thus
always controlled by a central server or the like, e.g. the PGM
server, which resides in an operator-controlled access or ser-
vice network such as an IMS (IP Multimedia Subsystem)
network. However, the users themselves have typically very
limited options to create and influence their user services
since the network operator controls the group services cen-
trally. Further, creating and managing a group with members
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having network subscriptions with different operators is
somewhat complicated and results in additional problems and
constraints, as agreements and signalling across the networks
are then required.

Another problem is that even though many types of termi-
nals with different capabilities are available on the market, a
terminal user may sometimes suffer from the limitations of
his/her chosen terminal and/or current connection when
desiring to consume certain user services. For example, the
used terminal may have a high quality camera function but the
user’s subscription or current connection may only allow for
a relatively low bitrate and/or accessibility for certain desir-
able user services. In another example, a terminal may have
an excellent screen with high resolution but only mediocre
sound reproduction, and so forth.

SUMMARY

It is an object of the present invention to address at least
some of the problems outlined above. It is thus an object to
improve the provision of different user services to a group of
users in a communication network. This object and others are
achieved primarily by providing a method and arrangement in
an initiating user terminal for enabling user services in a
communication network with a plurality of terminal users.

In the inventive method, the initiating user terminal
executes a group discovery process with the terminals of the
users in order to form a user group. Terminal capabilities are
then exchanged with the terminals, including at least one of:
functional resources, available services, equipment informa-
tion, applications or data programs, and current traffic or
connection characteristics. When a group service request is
received from a user in the group, functions and actions
required for the requested service are assigned to functional
resources in the terminals based on the exchanged terminal
capabilities, for consuming the requested group service by
means of the functional resources.

The inventive arrangement comprises a group manage-
ment function unit that includes a group discovery unit
adapted to execute a group discovery process with the users’
terminals to form a user group, and a capabilities exchange
unit adapted to exchange terminal capabilities with the ter-
minals, the terminal capabilities including at least one of:
functional resources, available services, equipment informa-
tion, applications or data programs, and current traffic or
connection characteristics. The group management function
unit also includes a request receiving unit adapted to receive
a group service request from a user in the group, and a func-
tion assigning unit adapted to assign functions and actions
required for the requested service to functional resources in
the terminals based on the exchanged terminal capabilities,
for consuming the requested group service by means of the
functional resources.

In one embodiment, Peer-to-Peer communication is used
between the terminals in the group. In another embodiment, a
group invitation is sent to the terminals after the group dis-
covery process. In further embodiments, a basic group tem-
plate is created and stored as a list of the discovered users and
their terminal capabilities and functional resources. The basic
group template can also be distributed to the other terminals
in the group.

A group service may also be defined, and an activity
scheme can be created and stored for the group service speci-
fying actions and functions necessary for consuming that
service. The activity scheme may be defined as a macro or
script that can be executed whenever the service is requested.
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The activity scheme is stored in the terminal appointed as
application master and may also be distributed to the other
terminals in the group.

Assigning the functions and actions required for the
requested service may include identifying these functions and
actions, and matching them with the exchanged terminal
capabilities. An activity scheme could then be retrieved or
created for the identified functions and activities, and the
activity scheme can be applied as a filter on the exchanged
terminal capabilities, thereby filling the activity scheme with
the appointed terminals to create an assigned activity scheme.
In yet another embodiment, activity orders corresponding to
the functions and activities are also sent to the respective
appointed terminals of users.

In further embodiments, the current traffic or connection
characteristics include at least one of: bandwidth, geographic
position and communication price. A user terminal in the
group is selected as application master for a group service, to
control that service when activated and consumed. The initi-
ating user terminal may be selected as the application master
by default, or the application master could be selected by
using a master selection algorithm. Different user terminals
could also be selected as application masters for different
group services. A new application master is also preferably
selected if the original master leaves the group.

Further preferred features and benefits of the present inven-
tion will become apparent from the detailed description
below.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will now be described in more detail
by means of preferred embodiments and with reference to the
accompanying drawings, in which:

FIG. 1 is a schematic block diagram illustrating a proce-
dure in a communication network for enabling user services
in a group of users, according to one embodiment.

FIG. 2 is a schematic block diagram illustrating a user
terminal adapted to enable user services for a group of users
during a provisioning phase, according to another embodi-
ment.

FIG. 3 is a flow chart illustrating a procedure for enabling
user services for a group of users during a provisioning phase,
according to yet another embodiment.

FIG. 4 is a flow chart illustrating a procedure for enabling
user services in a group of users during a run-time phase,
according to yet another embodiment.

FIG. 5 is a schematic block diagram illustrating a user
terminal adapted to enable user services in a group of users
during a run-time phase, according to yet another embodi-
ment.

FIG. 6 is a schematic scenario illustrating how a group
management system can be distributed over plural terminals,
according to yet another embodiment.

FIG. 7 is a flow chart illustrating some basic steps in a
procedure for enabling user services for a group of users,
according to yet another embodiment.

FIG. 8 is a schematic block diagram illustrating a group
management functional unit in a group service initiating ter-
minal, according to yet another embodiment.

DETAILED DESCRIPTION

Briefly described, the present invention provides a solution
that enables usage or consumption of user services by a group
comprising a plurality of terminal users, without requiring a
central server such as the above-mentioned PGM server. This
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solution can be wholly based on Peer-to-Peer (P2P) commu-
nication between the terminals in the user group for estab-
lishing and managing the group.

By discovering and sharing different capabilities or func-
tional resources in the different user terminals, user services
can be consumed in a more optimised manner, e.g. with
improved performance, added value and/or at lower prices,
and the user experience can thereby be generally enhanced.
This solution thus provides a group management system of
pooled capabilities and functional resources in the participat-
ing terminals, as well as a shared functionality for group
service management. Thereby, the users in the group are also
able to freely select or compose user services based on their
collective terminal capabilities and resources, without relying
on an operator-controlled central group management server.

In a “provisioning” first phase, the group is formed by
means of a discovery mechanism and terminal capabilities are
exchanged within the group in order to establish the shared
group management functionality and knowledge of the dif-
ferent capabilities and functional resources in the participat-
ing terminals. The group service management functions can
also be distributed over the different user terminals in the
group, depending on their respective capabilities and/or con-
nections.

In a “run-time” second phase, a user service is activated
and consumed by the users such that one or more terminals
within the group are selected according to a dynamic resource
allocation scheme to perform specific functions required for
the service. For example, multimedia content could be down-
loaded from a content server such that different terminals
receive different parts of the content over different access
channels to increase the total bandwidth and download speed,
and/or to reduce the communication costs. The content parts
are then assembled at one or more of the terminals in the
group to be played out and enjoyed by the group members. In
another example, a series of photographs may be taken by a
terminal equipped with a camera, and the resulting pictures
are then conveyed to another terminal that transmits the pic-
tures to a receiving party over a suitable connection.

FIG. 1 illustrates schematically how a plurality of users
A-F can establish a user group by P2P communication. In this
description, the term “user” will generally represent a person,
ora software-based user agent or the like, and a used terminal.
It should be noted that the terminals involved in the group
could be any type of communication terminals, such as
mobile or fixed phones and computers, and the present inven-
tion is not limited in this respect. In this example, users A-E
operate different mobile phones whereas user F operates a
laptop computer. It is assumed that the terminals A-F can have
different capabilities and/or connections.

The P2P communication can be conducted by using any
type of communication links between the terminals A-F, such
as Bluetooth, WLAN (Wireless Local Access Network), cel-
lular 3G or GSM/EDGE, WIMAX, etc. The communication
is Peer-to-Peer at the service level, in the sense that no inter-
mediate server or the like is involved in the group manage-
ment messaging. Nevertheless, the exchanged messages
could be routed over various transport and access networks or
conveyed directly over short-range radio or other communi-
cations links, such as Bluetooth links, which is outside the
scope of this invention.

One of the users A being interested in forming a group, may
initiate a group discovery process during which the users A-F
detect each other’s presence. For example, the Bluetooth
technology could be used for terminal discovery, although the
present invention is not limited thereto. The group could
basically also be created by the users themselves “out-of-
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band” without using their terminals, e.g. by using a web page
or the like for registration, as long as the resulting group is
finally registered in the terminals.

In this process, user A may discover all other users B-F
directly, or some of the discovered users could also discover
other users and acknowledge their presence indirectly to user
A. As illustrated by the arrows in FIG. 1, user C discovers user
F, user D discovers user E, and user B discovers users C and
D. User C, having discovered user F, also acknowledges the
presence of user F as well to user B, and so forth. User A
discovers users B, D and E, and users B and D also acknowl-
edge the presence of users C, D, F and E, respectively, as
shown in the figure. Thereby, user A has discovered all other
users B-F either directly or indirectly.

In order to create the group, the initiating user A sends out
aninvitation to the other users B-F to join the group. The other
users B-F can then respond by either accept or decline, and
those who accept will receive information on the composition
of the group such that the group is “mirrored” in their termi-
nals, which will be described further below. In this process, all
users may send accepts (or declines) to all other users, or to
the inviting user A only.

Different capabilities in the user’s terminals can now be
pooled and utilised to manage various group services. These
capabilities may be available only to users that have been
authorised to gain access to them. For example, the group
could be configured as a closed group with a membership list,
or as an open group for anyone who might join it. The process
of authorisation and authentication, if necessary, is however
outside the scope of the present invention.

FIG. 2 illustrates the terminal 200 of a group initiating user
A in more detail, when communicating with other users 202
in the group during the above-described provisioning phase,
in accordance with one possible embodiment. The terminal
200 comprises a plurality of service applications 204 denoted
AL A, A, .., effectively representing the capabilities or
functional resources of the terminal. It is assumed that the
terminals of the other users 202 as well comprise various
service applications representative of their respective termi-
nal capabilities.

Terminal 200 further comprises a group management func-
tional unit 206 adapted to handle the group and communicate
with its participants, i.e. the users 202. The group manage-
ment function 206 in turn comprises a group discovery func-
tional unit 2064 and a capabilities exchange functional unit
206b. It is further assumed that the other terminals also com-
prise a similar or corresponding group management function.
A procedure of creating and handling a user group is illus-
trated in the figure as schematic steps 2:1-2:5.

In a first shown step 2:1, the group discovery function 206a
in terminal 200 executes the above-described group discov-
ery process by detecting the presence of the other users 202
and creating the user group, e.g. in the manner described for
FIG. 1 above. When receiving some suitable user input, the
group discovery function 2064 also sends invitations to any of
the other terminals 202 to join the group.

Thereafter, the capabilities exchange function 2065
exchanges terminal capabilities with the other users 202, in a
next step 2:2. In this description, the term “terminal capabili-
ties” generally represents any functional resources, equip-
ment information and available services, applications or data
programs, as well as the current traffic or connection charac-
teristics of the terminal (e.g. bandwidth, geographic position
and price) which may also be exchanged as valid information.
For example, one terminal may have a current cellular con-
nection only allowing for a low bitrate due to high traffic load
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6
in a serving cell, whereas another terminal may currently have
a “high speed” WLAN connection.

Using the terminal capability information, any forthcom-
ing communication can be optimised with respect to quality,
speed and costs when consuming a group service. The termi-
nal capabilities of the participating users’ terminals 200, 202
can also be referred to as “functional resources” which are
basically available to the group for consuming different user
services.

A “basic group template T” is then formed, in a following
step 2:3, from the information on the group obtained by the
group discovery and capabilities exchange functions 2064
and 2065, respectively. The basic group template T thus
includes a list of the discovered users 202 and their terminal
capabilities or functional resources. Further, the capabilities
of'terminal A represented by the service applications 204 are
also added to the basic group template T, as shown by a further
step 2:4.

Finally, the basic group template T is sent to each of the
participating users 202, in a last shown step 2:5. Thereby,
each user terminal 200, 202 in the group has knowledge of all
participants and their functional resources (based on the ter-
minal capabilities) available to the group by means of the
basic group template T. The basic group template T could also
be called a “distributed group service management registry”,
and the terminals 200, 202 in the group are nodes in a P2P
infrastructure of the distributed registry which thus holds
information on available resources and services in the group.
The template T may be formed as a DHT (Distributed Hash
Table) e.g. defined in an XML (eXtensible Mark-up lan-
guage) template.

It is now possible to define different group service appli-
cations and assign resources in the terminals to the different
functions and actions required when consuming the respec-
tive group services. A user terminal may also be selected as
“application master” for each defined group service, to con-
trol the service when activated and consumed. The user ter-
minal having created the group may be selected as application
master by default. Alternatively, a master selection algorithm
can be used, e.g. a predefined selection scheme or the like.
Different user terminals may also be selected as application
masters for different group service applications. Further, it
may be necessary to select a new application master if the
original master leaves the group for one reason or another.

When defining a particular user service, all required func-
tions and actions can be identified and a scheme or diagram
with various steps and actions is then created for the service,
hereafter called “activity scheme”. The activity scheme thus
specifies all activities necessary for consuming the service,
which may be defined as a macro or script that can be
executed when the service is requested. It is also possible to
freely compose a new service upon request by creating a
corresponding activity scheme which is then applied in order
to assign terminal resources. An exemplary activity scheme
forauser service could be: 1) “take picture”, 2) “attach text to
picture”, and 3) “send picture with attached text to receiving
party”.

When that service is requested by any of the users,
resources in the different user terminals can be allocated
dynamically by applying the created activity scheme on the
basic group template T to match the required functions and
actions to different terminals, and then assigning these func-
tions to specific terminals. This process is performed by the
application master which sends corresponding activity orders
to the appointed terminals. Following the example above, the
resulting resource allocation could be: 1) “terminal B takes
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picture”, 2) “terminal F adds text”, and 3) “terminal A sends
picture with text to receiving party”.

The present solution can also introduce resource redun-
dancy since the terminals in the group may have more capa-
bilities than needed, such that the same functional resource is
duplicated in a plurality of terminals. Thereby, itis possible to
apply a load balancing scheme to distribute the functions on
plural terminals, e.g. by downloading separate parts of a large
media file in different terminals. For example, if 10 users have
access to links with a bandwidth of 1 Mbps (Megabits per
second) each, they could be pooled to form a combined 10
Mbps link.

Some metrics to consider when assigning terminal
resources to the different steps and functions in the activity
scheme depending on their capabilities may include, without
limitation: 1) encoding/decoding capability, 2) encryption/
decryption capability, 3) playout capability and quality, 4)
receiving capability, 5) available bandwidth, 6) communica-
tion rates/prices, 7) current position, 8) buffering capacity, 9)
screen properties such as size and resolution, 10) computa-
tional capacity, 11) power capacity, etc.

FIG. 3 is a flow chart with steps in an exemplary procedure
for enabling user services for a group of terminal users, as
executed by an initiating terminal (e.g. terminal A in the
example above) basically during the provisioning phase
described above. In a first step 300, a plurality of terminal
users are discovered and invited to create a user group, e.g.
basically as described for step 2:1 in FIG. 2. In the discovery
process, the users may advertise themselves to the others (1
am here”) by announcing an identity or alias, and a personal
profile e.g. including interests, preferences, age, occupation
and other characteristics.

In a next step 302, terminal capabilities are exchanged with
the other user terminals in the group, and a basic group
template can then also be stored and distributed to the others
as described for steps 2:3, 2:4 and 2:5 in FIG. 2. Exchanging
terminal capabilities basically means that the user terminals
advertise their functional resources to the others (“what I can
do”), which can also be referred to as a “resource discovery”
process. As mentioned above, the terminal capabilities may
include functional resources as well as connection character-
istics.

As the basic group template is created and distributed to the
other users in the group, a common distributed service dis-
covery mechanism is achieved where the group members can
activate and/or create various group services based on the
capability information given in the group template. Each user
can thus keep group service information relevant to only
those groups he/she is a member of.

One or more group service applications can then be defined
in a further step 304, which are also distributed to the other
terminals in the group. An application master is also selected
for the defined group service(s), in a next step 306, to control
the service when activated and consumed. As mentioned
above, the initiating user may be selected as the master by
default, or a predefined master selection algorithm may be
used. It should be noted that the application master is not
necessarily a master to the other terminals in the sense of a
conventional master-slave relationship. In an exemplary
implementation in an ad-hoc network, the application master
will basically act as control point for the group services.

Different functions and actions required when consuming
the respective group service(s), are then determined in a next
step 308. Finally, in a last shown step 310, an activity scheme
or the like can be created and stored for each service speci-
fying all steps and functions necessary for consuming that
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service. The activity scheme may be defined as a macro or
script that can be executed whenever the service is requested.

The created activity scheme is stored at least in the terminal
appointed as application master. The activity scheme may
optionally also be distributed to the other terminals in the
group, e.g. ifredundancy is desirable. Thereby, any user in the
group can initiate and control the service by assigning actions
and functions in the activity scheme to suitable terminals
according to their current capabilities. Hence, steps 308 and
310 are basically performed to configure the service applica-
tion(s) defined in step 304 in the group.

FIG. 4 is a flow chart with steps in an exemplary procedure
for consuming a user service in a group of terminal users
established basically according to FIG. 3. The procedure is
executed by a terminal appointed as application master for
that service, during the run-time phase described above.

In a first step 400, a service request is received from a user
in the group, which could be any user in the group including
the user of the application master terminal. The requested
service may have been configured previously in the group
according to steps 308, 310, or it may be a newly composed
service. It is therefore determined in a next step 402 whether
the requested service has been configured in the group or not.
If so, a corresponding activity scheme has been stored in the
application master terminal which is retrieved in a step 404.
On the other hand, if the requested service has not been
configured in the group previously, all functions and actions
required for consuming the requested service are determined
in an alternative step 406, and a corresponding activity
scheme is created in a following step 408.

The activity scheme, either retrieved in step 404 or created
in step 408, is then applied on the capability information in
the group template to assign any required functions and
actions in the scheme to specific terminals in the group, in a
further step 410. Applying the activity scheme includes
matching the required functions and actions to the capabili-
ties of the different terminals according to the basic group
template. Corresponding activity orders are also sent to the
appointed terminals in a last shown step 412, and the
requested service is finally executed and consumed. In this
way, the functional resources in the different user terminals
are allocated dynamically for the requested service, based on
their capabilities.

FIG. 5 is a logic block diagram illustrating further func-
tional units in the group management function unit 206 in the
terminal 200 of user A in FIG. 2 during the above-described
run-time phase, when applying an activity scheme for execut-
ing the service in a user group comprising user A and users
B-D 202. The terminal 200 of user A has been selected as
application master for a requested group service according to
the above. In group management function unit 206, a basic
group template T has been created and stored basically
according to steps 300 and 302 of FIG. 3, the template T also
being shown in FIG. 2. Thus, template T contains information
on the users A, B, C and D regarding their terminal capabili-
ties and current connections, as indicated by dashed lines.

In this example, user D sends a service request R to user A
which is received by a request receiving function 500. Alter-
natively, a service request may also be made by user A such
that an internal request message is received from a used input
means | at the terminal, as shown by the dashed arrow R'.

It is then determined whether the requested service has
been configured previously or not as the request receiving
function 500 identifies functions and actions required for the
service, which are compared with a set of predefined activity
schemes 502 that has been stored in group management func-
tion unit 206 basically according to step 310 of FIG. 3. If no
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corresponding predefined activity scheme is found, a new
activity scheme 504 can be created for the requested service
from the identified functions and actions (dashed arrows). Ifa
predefined activity scheme is found in the set 502 that corre-
sponds to the requested service, it is simply retrieved (full
arrows) for use.

A function assigner 506 then applies the created or
retrieved activity scheme AS by matching the required func-
tions and actions therein to the terminal capabilities of users
A-D according to the basic group template T. Thereby, the
function assigner 506 applies the activity scheme AS basi-
cally as a filter on the information in template T, as illustrated
by the fat arrows, to determine which terminals in the group
are most suitable for undertaking the different functions and
actions required for the service, which are then assigned to
these terminals.

As aresult, function assigner 506 basically “fills” the activ-
ity scheme AS with the appointed terminals to create an
assigned activity scheme AS (A-D) 508. The assigned activity
scheme 508 is then conveyed to an order sending function unit
510 which finally sends corresponding activity orders Og,
O, Oy to the respective appointed terminals of users B, Cand
D. It should be noted that certain required functions and
actions may also be assigned to terminal 500 of user A, which
is the selected application master.

In the solution described for FIG. 5, it is possible for user A
to freely compose a new service by creating a new activity
scheme 504, e.g. using the input means I. The activity scheme
504 is then basically filled with appointed terminals by the
function assigner 506, based on the capabilities listed in the
basic group template, to create an assigned activity scheme
from which corresponding activity orders are created and sent
to the appointed terminals.

It is also possible to distribute the above-described group
management functions of terminal 200 over plural terminals
in the group. For example, as shown in FIG. 6, the terminal of
a user A could be responsible for a database 600 used for
holding a basic group template, the terminal of a user B could
be responsible for a machine learning system MLS 602 used
for group discovery and capability exchange, and the terminal
of a user C could be responsible for a context aggregation
function CAF 604 used for creating or selecting activity
schemes.

A method of enabling user services in a communication
network with a plurality of terminal users, will now be
described with reference to a flow chart depicted in FIG. 7.
The process includes steps 700-706 executed by a group
management function unit in an initiating user terminal, such
as terminal 200 in FIGS. 2 and 5.

In a first step 700, a group discovery process is executed
with the terminals of the users in order to form a user group.
In a next step 702, terminal capabilities are exchanged with
the terminals in order to create a basic group template as
described above. The exchanged terminal capabilities include
atleast one of: functional resources, available services, equip-
ment information, applications or data programs, and current
traffic or connection characteristics.

In a following step 704, a group service request is received
from a user in the group, e.g. the user of the initiating termi-
nal. Inresponse thereto, functions and actions required for the
requested service are assigned to functional resources in the
terminals in the group based on the exchanged terminal capa-
bilities, in a final step 706, and the requested group service
can then be consumed by means of the functional resources in
the appointed terminals.

An arrangement in an initiating user terminal for enabling
user services in a communication network with a plurality of
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terminal users, will now be described with reference to a
block diagram shown in FIG. 8. A group management func-
tion unit 800 in the initiating user terminal includes a group
discovery unit 800a adapted to execute a group discovery
process with the users’ terminals to form a user group.

The group management function unit 800 further includes
a capabilities exchange unit 8005 adapted to exchange termi-
nal capabilities with the terminals. The terminal capabilities
includes at least one of: functional resources, available ser-
vices, equipment information, applications or data programs,
and current traffic or connection characteristics.

The group management function unit 800 further includes
a request receiving unit 800¢ adapted to receive a group
service request from a user in the group, and a function
assigning unit 8004 adapted to assign functions and actions
required for the requested service to functional resources in
the terminals based on the exchanged terminal capabilities.
The group management function unit 800 finally includes an
order sending unit 800e adapted to send activity orders cor-
responding to the functions and activities to the respective
appointed terminals. The requested group service can then be
consumed by means of the functional resources.

It should be noted that FIG. 8 merely illustrates the various
functional units 800a-¢ in a logical sense, while the skilled
person is free to implement these functions in practice using
any suitable software and hardware means. Thus, the present
invention is generally not limited to the shown structure of the
group management function unit 800.

By using the invention, e.g. according to the above-de-
scribed embodiments, a group management system can be
dynamically implemented in a group comprised of any num-
ber and types of communication terminals, without involving
a central operator-controlled group management server. The
group management system can thus be initiated and wholly
controlled by the group members, and new services can also
be created and consumed as desired by the group members.
The problem of involving plural operators when the group
includes users across different operator environments can
also be avoided.

Further, this solution also allows for multiple optimisation
possibilities, e.g. with respect to user experience and costs.
The users in the group are no longer limited by their chosen
terminals and/or connections when consuming user services,
since the resources and capabilities of all terminals in the
group can be utilised in an optimised manner. Moreover,
redundancy can be introduced in the group management sys-
tem to enable load balancing and to ensure backup function-
ality even when a user resigns or disappears from the group.

Without limitation, the allocation of terminal resources
may thus be based on capabilities, latency, bandwidth, posi-
tion and costs. One terminal having relatively great resources
and capabilities could be assigned a higher level of participa-
tion in a group service, as compared to another terminal with
more limited resources and capabilities.

While the invention has been described with reference to
specific exemplary embodiments, the description is generally
only intended to illustrate the inventive concept and should
not be taken as limiting the scope of the invention. The present
invention is defined by the appended claims.

The invention claimed is:

1. A method of enabling user services in a communication
network with a plurality of user terminals, comprising the
following steps executed by an initiating user terminal:

an initiating phase comprising

executing a group discovery process to discover the plu-
rality of user terminals in order to form a user group,
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exchanging terminal capabilities with the plurality of
user terminals, the terminal capabilities including at
least one of functional resources, available services,
equipment information, applications, data programs,
current traffic characteristics, and connection charac-
teristics, creating a basic group template and storing
the basic group template as a list of discovered user
terminals and their terminal capabilities and func-
tional resources,

after exchanging terminal capabilities, defining a group
service, creating an activity scheme for the group
service that specifies actions and functions necessary
for supporting provision of the group service, and
storing the activity scheme,

a run-time phase, which is executed subsequent to the

initiating phase, comprising

receiving a group service request from one of the plu-
rality of user terminals in the user group,

determining that the group service request corresponds
with the defined group service,

identifying, using the basic group template, a subset of
the plurality of user terminals having functional
resources to support the requested group service as
defined in the activity scheme for the group service,
wherein the subset includes at least two user terminals
of the plurality of user terminals,

assigning functions and actions defined in the activity
scheme for the requested group service to the subset
of the plurality of user terminals based on the
exchanged terminal capabilities, and

sending activity orders corresponding to the assigned
functions and actions to the subset of the plurality of
user terminals, wherein the activity orders instruct
each of the user terminals in the subset of the plurality
of user terminals how to support provision of the
requested group service,

wherein the initiating phase is performed prior to and inde-

pendent of receipt of the group service request during
the run-time phase.

2. The method of claim 1, wherein Peer-to-Peer commu-
nication is used between the plurality of user terminals in the
user group.

3. The method of claim 1, further comprising sending a
group invitation to the plurality of user terminals after the
group discovery process.

4. The method of claim 1, further comprising distributing
the basic group template to other user terminals in the user
group.

5. The method of claim 1, wherein the activity scheme a
macro or script executable whenever the group service is
requested.

6. The method of claim 1, wherein the activity scheme is
stored in a user terminal appointed as application master.

7. The method of claim 6, wherein the activity scheme is
also distributed to other user terminals in the user group.

8. The method of claim 1, wherein the assigning step
includes identifying functions and actions required for the
requested group service, and matching the identified func-
tions and actions with exchanged terminal capabilities.

9. The method of claim 8, further comprising creating or
retrieving an activity scheme for identified functions, and
applying the activity scheme as a filter on the exchanged
terminal capabilities, thereby filling the activity scheme with
respective user terminals and creating an assigned activity
scheme.
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10. The method of claim 1, wherein either current traffic
characteristics or connection characteristics include at least
one of bandwidth, geographic position, and communication
price.

11. The method of claim 1, further comprising selecting a
user terminal in the user group as application master for a
group service, wherein the selected user terminal controls the
respective group service when activated and consumed.

12. The method of claim 11, wherein the initiating user
terminal is selected as the application master by default, or the
application master is selected according to a master selection
algorithm.

13. The method of claim 11, wherein a new application
master is selected if the user terminal selected as application
master leaves the user group.

14. A method of enabling user services in a communication
network with a plurality of user terminals, comprising the
following steps executed by an initiating user terminal:

an initiating phase comprising

executing a group discovery process on the user termi-
nals in order to form a user group,

exchanging terminal capabilities with the user termi-
nals, the terminal capabilities including at least one of
functional resources, available services, equipment
information, applications, data programs, current
traffic characteristics, and connection characteristics,
creating a basic group template and storing the basic
group template as a list of discovered user terminals
and their terminal capabilities and functional
resources,

after exchanging terminal capabilities, defining a group
service, creating an activity scheme for the group
service that specifies actions and functions necessary
for supporting provision of the group service, and
storing the activity scheme,

a run-time phase, which is executed subsequent to the

initiating phase, comprising

receiving a group service request from a user terminal in
the user group,

determining that the group service request corresponds
with the defined group service,

assigning, using the basic group template, functions and
actions defined by the activity scheme for the
requested group service to functional resources in the
user terminals based on the exchanged terminal capa-
bilities, for consuming the requested group service
through the functional resources,

sending activity orders corresponding to the assigned
functions and actions to the user terminals for
dynamically instructing each respective user terminal
how to consume the requested group service, and

selecting a user terminal in the user group as application
master for a group service, wherein the selected user
terminal controls the respective group service when
activated and consumed, wherein different user ter-
minals are selected as application masters for differ-
ent group services

wherein the initiating phase is performed prior to and inde-

pendent of receipt of the group service request during
the run-time phase.

15. A method, comprising:

an initiating phase comprising

participating, by a first user terminal of a plurality ofuser
terminals, in a group discovery process to form a user
group comprising the plurality of user terminals;

participating, by the first terminal, in an exchange of
terminal capabilities with the plurality of user termi-
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nals, the terminal capabilities including at least one of
functional resources, available services, equipment
information, applications, data programs, current
traffic characteristics, and connection characteristics,
and creating and storing a basic group template as a
list of discovered user terminals and their terminal
capabilities and functional resources;

after exchanging terminal capabilities, defining a group
service, creating an activity scheme for the group
service that specifies actions and functions necessary
for supporting provision of the group service, and
storing the activity scheme,

determining, by the first user terminal, that the first user
terminal is an application master for a specific group
service, wherein at least one additional user terminal
of' the plurality of terminals is capable of acting as the
application master for the specific group service,

a run-time phase, which is executed subsequent to the
initiating phase, comprising
receiving, by the first user terminal, a group service
request for the specific group service;

determining that the group service request corresponds
with the defined group service,

assigning, by the first user terminal using the basic group
template, functions and actions defined by the activity
scheme for the requested specific group service to
functional resources of a subset of the plurality of user
terminals based on the exchanged terminal capabili-
ties, wherein the subset includes at least two user
terminals of the plurality of user terminals, and
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sending activity orders corresponding to the assigned
functions and actions to the subset of the plurality of
user terminals for supporting provision of the
requested group service,

wherein the initiating phase is performed prior to and inde-

pendent of receipt of the group service request during
the run-time phase.

16. The method of claim 15, wherein Peer-to-Peer commu-
nication is used between the plurality of user terminals in the
user group.

17. The method of claim 15, further comprising sending a
group invitation to the plurality of user terminals after the
group discovery process.

18. The method of claim 15, further comprising distribut-
ing the basic group template to other user terminals in the user
group.

19. The method of claim 15, wherein the activity scheme a
macro or script executable whenever the group service is
requested.

20. The method of claim 19, wherein the activity scheme is
stored in the first terminal appointed as application master.

21. The method of claim 20, wherein the activity scheme is
also distributed to other user terminals in the user group.

22. The method of claim 15, wherein the assigning step
includes identifying functions and actions required for the
requested group service, and matching the identified func-
tions and actions with exchanged terminal capabilities,
wherein the method further comprises creating or retrieving
an activity scheme for identified functions, and applying the
activity scheme as a filter on the exchanged terminal capa-
bilities, thereby filling the activity scheme with respective
user terminals and creating an assigned activity scheme.
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